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METHODS AND SYSTEMS FOR PROVIDING
A VISUALIZATION GRAPH

This application 1s based upon and claims the benefit of
priority from prior patent application EP 03077697.5, filed

Aug. 29, 2003, and prior patent application EP 03078586.9,
filed Nov. 14, 2003, the entire contents of each which are

expressly incorporated herein by reference.

BACKGROUND

I. Technical Field

The present invention relates to a methods and systems for
providing a visualization graph on a computer.

II. Background Information

Visualization graphs are tools that allow data to be handled
and displayed on a display device according to certain crite-
ria. The primary objective of navigation graphs 1s to display
systems ol complex interrelationships between entities, such
as 1n a database or on the World Wide Web. Visualization
graphs can be based on a semantic net including all entity
types that occur where the considered entities are linked to
cach other by various kinds of relations. A visualization graph
represents entities as boxes, often referred to as “nodes” of the
graph, and relations as lines between the boxes.

A common way of solving the problem of graphical layout
1s to apply a physical simulation where all entities are treated
as masses repulsing each other and the relations are treated as
clastic lines trying to pull connected entities together. By
double-clicking on a box, other entities that are directly
related to the corresponding entity (but which may not yet in
the graph) and their relations to other entities in the graph are
included. In some implementations the double-clicked entity
then moves to the center of the graph (1t becomes the “focus™
entity) and other nodes, which are too distant (measured 1n
number of relations on the shortest path) from it are removed
from the graph.

However, conventional visualization graphs suifer draw-
backs. One problem with conventional visualization graphs 1s
that the user can only see a certain number of entities at once
and thus potentially misses important related entities. This 1s
limiting in terms of the information the user can acquire from
the system. Therefore, i1t 1s an object of the present invention
to address the problems encountered in conventional visual-
ization graphs. In particular, the present mnvention provides
for selection and visualization of relevant connections within
complex interrelationships, for example 1n a semantic net, 1n
a graph, 1n a flexible manner, allowing the display to be used
in an efficient manner.

SUMMARY

Consistent with the present invention, a method provides a
visualization graph on a computer. The method comprises
storing data corresponding to a plurality of entities and/or
nodes, wherein a semantic net includes the entities and/or
nodes and wherein the entities and/or nodes are linked to each
other by a plurality of relations, generating a query; perform-
ing the query on the data, and outputting at least two of the
plurality of data 1n the form of a visualization graph repre-
senting the results of the query, wherein the graph has a focus
entity or node defined by a user or the query; and using
context information to determine at least one entity and/or
node to be output 1n the results which 1s indirectly related to
the focus.

By providing the possibility to display entities that are
indirectly related to the “focus” entity based on the current
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2

context, the user 1s able to collect additional information even
if there 1s no direct relationship between those entities and the
focus entity. Thus, the user may “qump” from context to
context within the graph. The present invention allows a user
to find relevant connections 1n large amounts of data. The user
1s also able to navigate and explore knowledge domains 1n a
visual way.

Consistent with the present invention, a computer provides
a visualization graph. The computer comprises a database for
storing data corresponding to a plurality of entities and/or
nodes, wherein a semantic net includes the entities and/or
nodes and wherein the entities are linked to each other by a
plurality of relations; a storage medium having recorded
therein processor readable code processable to provide a
visualization graph, the code including a query code process-
able to perform a query on the database; an output device for
outputting at least two of the plurality of data in the form of a
visualization graph representing the results of the query,
wherein the graph has a focus entity or node defined by a user
or the query, wherein the code further includes context code
processable to express context information which 1s process-
able to determine at least one entity and/or node to be output
in the results which 1s indirectly related to the focus.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only, and should not be considered
restrictive of the scope of the invention, as described and
claimed. Further, features and/or variations may be provided
in addition to those set forth herein. For example, embodi-
ments of the invention may be directed to various combina-
tions and sub-combinations of the features described in the
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

i

The accompanying drawings, which are incorporated 1n
and constitute a part of this disclosure, illustrate various
embodiments and aspects of the present invention. In the
drawings:

FIG. 1 shows a grouping 1n a visualization graph;

FIG. 2 shows further details of the visualization graph
shown 1n FIG. 1;

FIGS. 3-6 show visualization graphs according to embodi-
ments of the present invention;

FIG. 7 shows a visualization graph according to a turther
embodiment of the present invention;

FIG. 8 shows further details of the visualization graph
shown 1n FIG. 7; and

FIG. 9 shows an exemplary computer for carrying out the
methods according to embodiments of the invention.

DETAILED DESCRIPTION

The following detailed description refers to the accompa-
nying drawings. Wherever possible, the same reference num-
bers are used 1n the drawings and the following description to
refer to the same or similar parts. While several exemplary
embodiments and features of the mmvention are described
herein, modifications, adaptations and other implementations
are possible, without departing from the spirit and scope of
the invention. For example, substitutions, additions or modi-
fications may be made to the components 1llustrated 1n the
drawings, and the exemplary methods described herein may
be modified by substituting, reordering or adding steps to the
disclosed methods. Accordingly, the following detailed
description does not limit the invention. Instead, the proper
scope of the invention 1s defined by the appended claims.
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FIGS. 1-8 show visualization graphs. FIG. 7 shows details
of a visualization graph 1 wherein a plurality of entities 2 are
displayed. Each entity is represented by a square box. The
entities 2 shown 1n FIG. 7 represent top level types, referred to
hereinafter as types. FIG. 8 shows details of a visualization
graph 1 wherein a plurality of sub-entities are displayed. Each
sub-entity 1s represented by a square box. The sub-entities
shown 1n FI1G. 8 represent second level entity types, herein-
alter referred to as sub-types.

The entities 2 and sub-entities are typically modeled as a
mass. A repulsive force 1s exerted by a repulsor between each
pair of entities. The repulsive force may be 1inversely propor-
tional to the distance or the square of the distance, or any other
inverse relationship. The relations 8 between entities (not
shown 1n FIG. 7) are modeled as springs and are typically
linear springs. The model provides damping to ensure that the
system converges. When energy 1s put into the system, for
example, when entities 2 are introduced into the graph or
moved, the system 1s modeled to adopt the lowest energy
level. For each entity or node (as shown in FIG. 1), the
distance and repulsive force 1s calculated from other entities
and nodes. The forces are added to obtain a force vector. The
reaction of the system in terms of acceleration and decelera-
tion 1s dependent on the force vector.

Groups of entities sharing at least one relation 8 may be
bundled together and displayed as anode 9, as seen 1n FI1G. 1.
Nodes and entities may be displayed together on the same
graph as seen 1n FIG. 1, wherein relations 8 common to
entities and nodes are displayed as a line linking the appro-
priate entities and/or nodes.

A graph may be arranged so that the relations 8 with respect
to a particular entity 2 or node 9 are displayed. In this case, the
entity 2 or node 9 1n question, is referred to as the focus entity
or node 10 and 1s typically displayed 1n a central region of the
graph. As described 1n more detail below, entities or nodes 2,
9 which are distant from the focus entity or node 10 1in relation
8 terms, may nevertheless be shown on the graph, 11 they are
considered to be of special interest 1n the current context.

FI1G. 1 shows grouping in a visualization graph. In particu-
lar, FIG. 1 shows a focus entity 10 with related entities 2 and
those comprised 1n nodes 9, clustered by entity type. The
dashed lines indicate indirectly related 1tems, such as “com-
petitors” and “market,” selected due to user preferences.

FIG. 2 shows further details of the visualization graph
shown 1n FIG. 1. In particular, FIG. 2 depicts a display of a
group’s common relations 8 as indicated when a mouse, or
other indicator adapted for use with a computer, 1s passed
over the desired node (MouseOver).

As shown 1n FIGS. 1 and 2, to avoid causing a visualization
graph 1 to become crowded and the data complex to navigate,
groups ol entities 9 with common relations 8 are bundled and
displayed as group nodes 9 (as shown in FIG. 1). The common
relation 8 of the entities of a particular group node defines the
focus entity. Of all possible groupings those are selected
which result in the most even distribution of entities 2 (also
referred as elements) over the groups and which form groups
of entities 2 (elements) that have at least two relations 8 1n
common.

The common relations 8 may be explicitly assigned to each
entity 1n a group, but they may also be abstractions of the
individual relations 8. This embodiment 1s shown 1n FIG. 2,
where the common relations 8 of the group “sanitary nap-
kins” are displayed. Each of these products has a relation 8
“refers to German market” and a relation 8 “has property
biodegradability.” These are direct relations 8. For example, a
company with access to the graph sells two products 1n the
group. Competing companies sell the remaining products.
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Since the semantic net contains the imnformation identifying
the companies, a common abstract relation 8 “1s sold by some
company’ 1s created, which also characterizes the elements of
the group.

The selection code 1s dynamic and results in a dynamic
grouping of the entities. That 1s, depending on certain criteria
such as the context defined by context information, the selec-
tion and abstraction, 11 applied, may at different times provide
different groupings.

To further improve the predictability of the selection, facets
are introduced. In particular, to increase the predictability
with regard to what common relation 8 will be chosen as
criterion to form groups, the user may define facets for each
entity type. “Types” are discussed 1n more detail below with
reference to FIGS. 7 and 8. Facets are predefined groups tha
are characterized by the entity type of their elements or the
kind of relation 8 that connects their elements to the focus
entity 10.

In this example, the following facets have been defined for
product properties: knowledge, products, technologies, per-
sons, life cycle phases, companies, 1deas, insights, facts, con-
cepts, approaches, activities. If facets are defined, all entities
related to the focus entity will be sorted 1nto the correspond-
ing facets (groups) and the dynamic grouping algorithm 1s
used only to subdivide these facets into smaller groups (if
possible).

FIGS. 3-6 show visualization graphs according to embodi-
ments of the present invention. In particular, FIG. 3 depicts an
exploding group 15, wherein association of members to
group remains visible. FIG. 4 depicts a display of entity type
16 as viewed with the MouseOver function. FIG. 5 depicts an
explosion of a group into subgroups 17. FIG. 6 depicts the
explosion of a subgroup 18.

In contrast to conventional visualization graphs, the
present invention allows the formation of groups in a 2D
visualization graph while maintaining clarity. According to
an embodiment of the present invention, this 1s achieved by
keeping the space required for the nodes minimal and the
origin of the added nodes traceable. Further, the graph 1is
rearranged 1n a smooth way to avoid confusion of the user.

According to an embodiment of the invention, the follow-
ing steps are taken: before exploding, the group node
increases repulsive force proportionally to the number of
entities to be inserted 1n order to make room for the new
nodes. The actual msertion begins, when the neighbor nodes
have moved suiliciently far away. Although the new nodes
inserted into to the graph have a direct relation 8 to the “focus™
node 10, this relation 8 1s only displayed indirectly. The new
entities are connected to the group node that remains 1n the
graph as “bundler” without label and establishes the relation
8 to the “focus” node 10. Thus, the number of lines connected
to the focus node 10 remains low.

While a group “bundler” node 11 does not have a label 1n
order to save space, the group’s characteristics are shown
when the user moves the mouse pointer over the “bundler”
node 11, 1n the same way as shown in FIG. 2.

Double-clicking a “bundler” node 11 causes group to col-
lapse again 1nto one node. The recursive explosion and col-
lapsing of subgroups 18 1s also possible (FIGS. 5, 6). he
resulting representation looks and behaves similar to a “tree
view control.”” The main difference 1s that a tree view repre-
sents an existing hierarchical structure, whereas the group
nodes 1n the graph dynamically create a hierarchy-like struc-
ture 1n order to get a clearer graph layout. Also, the problem
of finding a 2D graph layout does not exist for conventional
tree view controls.
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In contrast to conventional visualization graphs, 1n a fur-
ther embodiment of the present invention, the visualization
graph layout 1s such that the number of nodes 1s kept low
without missing out potentially relevant information. Accord-
ing to an embodiment of the present invention this 1s achieved
in the following way. When the focus of a graph changes, new
related entities are inserted, and therefore other entities have
to be removed. In conventional visualization graphs, only
nodes 1n the graph are kept which have a distance d<d_ __from
the focus node, where the distance 1s the number of relations
8 on the shortest path between anode 9 and the focus node 10.
Since the number of nodes usually increases exponentially

withd . avalue of 1 or 2 1s appropriate for most purposes.

To enhance navigation of the visualization graph 1, entities
of certain types may be included in the graph even if they are
far more distant to the focus 10, if they are considered to be of
special interest with respect to the current context informa-
tion either due to their entity type or due to the kind of
relations 8 linking them to the focus node 10. The context
information defines what 1s displayed in the graph 1, and 1s
determined 1n accordance with those aspects of the data, a
user may want to access. The context information 1n this case
can be made up, but 1s not limited, from the following com-
ponents: current user’s general preferences, context informa-
tion attached to the “focus” node, and current user’s current
role and/or session history.

In FIGS. 1-6, the entity 2 “German market” and a group of
“four competitors” 12 appear in the graph connected with
dashed lines to the focus node 10. These entities 12 have no
direct relation 8 to the product property “biodegradability,”
but are related via some products. In this example, the system
has been told that 11 an entity of the type “product property” 1s
in the focus, markets and competitors are of special interest.
Accordingly, all markets and competitors 1n a certain distance
d<4 to the entity “biodegradability” are selected and inserted
into the graph.

FrLax?

More sophisticated algorithms may be applied to find enti-
ties of special interest and it 1s even possible to let the user
create context specific algorithms by means of a scripting
language or macro recorder. In a preferred embodiment, the
context information enables identification of at least one
entity and/or node 2, 9 having a particular interest with
respect to the focus 10. By enabling 1dentification of at least
one entity 2 or node 9 having a particular interest with respect
to the focus 10, navigation 1s enhanced, because entities of
certain types may be included 1n the graph 1 even 11 they are
far more distant to the focus 10. Further, the context informa-
tion may 1dentily a particular interest on the basis of an entity
or node type or due to the relations 8 linking the entity and/or
node 2, 9 to the focus 10. In doing so, the context information
allows the data to be navigated 1n a more flexible way, which
yields results that would remain undetected 1n conventional
graphs. Also, the context information may be defined by at
least one predetermined user preference. This allows the
user’s knowledge of particular interests to be exploited to

obtain results that might otherwise be ruled out 1n view of the
distance 1n terms of the number of relations 8 between certain

entities and/or nodes.

In an alternative embodiment, the context information may
be defined by information associated with the focus 10. This
means that not only are the relations 8 of the focus entity or
node 2, 9 taken into account, but also information which may
be unrelated to the relations 8 of the focus entity or node 10.
Alternatively or additionally, the context information 1s
defined by a user’s current role and/or session history. This
provides yet further flexibility in the results obtained 1s
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6

achieved, allowing results to be observed which would be
missed 1n conventional systems.

FIGS. 7 and 8 show further embodiments of the present
invention. In particular, FIG. 7 shows the position of attrac-
tors for top-level entity types, also referred to as “types™ and
FIG. 8 shows the approximate position of attractors for sec-
ond-level entity types, also referred to as “sub-types.” FI1G. 7
shows details of a visualization graph 1 wherein a plurality of
entities 2 are displayed. Associated with each entity 1s an
attractor 3. The attractors do not appear on the graph to a user,
but are schematically depicted as dotted circles 3. To facilitate
orientation, certain types (or kinds) of entities 2 are arranged
to appear 1n the same sector 4 of the graph 1.

According to further embodiments of the present mven-
tion, a 360° approach 1s proposed. A first further embodiment
1s based on a non-deterministic approach, using attractors and
repulsors. A second further embodiment, 1s based on a deter-
ministic approach using a dynamic, but deterministic, subdi-
vision of the screen and screen areas into sectors and sub-
sectors, wherein entity types are allocated to sectors and
entity sub-types are allocated to sub-sectors, respectively.

A first further non-deterministic embodiment 1s now
described. To facilitate orientation certain kinds, such as
types, of entities 2 are arranged to appear 1n the same sector 4
of the graph. Invisible attractors 3, that are not visible to a user
of the graph, are introduced 1n the graph for each entity type.
In the example shown 1n FIG. 1 the types are: “attribute,”
“knowledge,” “property,” “real world object” and “activity.”
These types may be referred to as top-level enfity types. The
angle theta 1-theta 4 of each attractor 3 with respect to a
reference may be set by customizing and 1s inherited by all
subtypes.

FIG. 8 depicts subtypes 6, wherein subtypes are entities 2
which have a type falling within the scope of a top-level type.
For example, in FIG. 8 “strategic business planning™ 1s a
sub-type of “activity.” It 1s seen 1n FIGS. 7 and 8 that within
cach sector 4, 7 the entities to be placed are arranged 1n FIG.
7 1n an ellipse, whereas 1 FIG. 8, because there are more
entities to be arranged, and thus force vectors are more com-
plex, 1n each sector 4, the sub-type entities, rather than being
arranged 1n an ellipse are arranged in a more nebulous
arrangement. Further, because the force vectors are more
complex 1n FIG. 8, where a large number of entities are
located 1n a relatively small area, the location of each entity
does not correspond exactly to the location of its respective
attractor, because the repulsive forces between entities also
play arole in the location of the entity. Thus, FIG. 8 shows the
approximate location of the attractors 3 as dotted lines.

It will be understood that the negotiation of sector size
determined 1n accordance with the number of entities and
how they are to be distributed causes the graph to have a
particular fuzziness. As mentioned, this 1s achieved by the
provision of the attractors 3. In contrast, 1n conventional
graphs, there 1s no flexibility in the system to expand or
contract a sector beyond or within its boundary, respectively,
should the need arise when entities are either added or taken
away from the sector.

A second further deterministic embodiment 15 now
described. The principle of the second further embodiment
may be used to arrange nodes (refer to FIG. 8) 1n a navigation
graph without the use of repulsors and/or attractors. Accord-
ing to a second further embodiment of the present invention,
the following steps are carried out. The display, which 1s
typically a computer screen, 1s divided into sectors 4 assigned
to the respective top-level entity types 2. The size of each
sector depends on the number of entities or nodes it contains,
including all visible subtypes 6. For example, 11 a larger
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number of entities are to be placed 1n a particular sector, that
sector will become larger. The sectors are next recursively
divided into subtype sectors 7 and again, their relative size
depends on the number of entities they contain. The segmen-
tation of the screen 1s repeated each time that entities are
added to or removed from the graph 1. The distance of the
entities or nodes to the center of the graph 1s an oscillating
function of the angle 1n order to avoid collisions (which 1n the
simulative approach are avoided by the repulsive force
between entities). It will be understood that although the first
and second further embodiments may be alternatively imple-
mented, a combination of the first and second embodiments
may also be implemented.

FIG. 9 shows a typical computer arrangement for carrying,
out the methods according to embodiments of the ivention.
In particular, F1G. 9 shows a computer 20 including a central
processing unit (CPU) 22. The computer further includes a
storage medium, which may be located in the CPU 22 and/or
clsewhere. In the storage medium processor readable code 1s
stored, which may be read by the CPU 22 to provide a visu-
alization graph.

Various codes may be stored the code may include selec-
tion code processable to select those entities from the plural-
ity of entities having a common relation 8 and storing the
selected entities as a plurality of groups, representation code
processable to represent the groups on the graph as a plurality
of nodes, wherein only those relations 8 which all of the nodes
have 1n common are represented, abstraction code process-
able to abstract the relations 8 to 1dentify the common relation
8. The code may further include representation code process-
able to represent a plurality of enftities having a common
relation 8 as a node 9 on the visualization graph, and in
response to a predetermined stimulus causing the entities
comprised at the node 9 to be displayed, and 1n response to a
turther predetermined stimulus causing the graph 1 to restruc-
ture so that the entities 2 displayed are replaced by the node 9.

Also provided 1s a display device 30, such as a screen, for
displaying visualization graph 1. The user may use a key-
board 40, mouse 42 or other operating device to communicate
with the computer 20 and to instruct the computer to perform
a query. The query may be generated automatically or by a
user. Context information may be defined 1n the query. Alter-
natively, 1t may not be defined 1n the query, but may be defined
in some other way, such as, for example, user preferences 1n
order to evaluate indirect relatedness. In such as case, 1t may
operate either on the data base or on the results of the query.

In one embodiment, a computer 20 1s provided for provid-
ing visualization graph 1. The computer 20 comprises a data-
base 24, 60 for storing data corresponding to a plurality of
entities and/or nodes 2, 9, wherein a semantic net includes the
entities and/or nodes 2, 9 and wherein the entities and/or
nodes 2, 9 are linked to each other by a plurality of relations
8, a storage medium 22 having recorded therein processor
readable code processable to provide a visualization graph 1,
the code including a query code processable to perform a
query on the database, an output device 30 for outputting at
least two of the plurality of data in the form of a visualization
graph 1 representing the results of the query, wherein the
graph 1 has a focus entity or node 10 defined by a user or the
query, wherein the code further includes context code pro-
cessable to express context information which 1s processable
to determine at least one entity and/or node to be output 1n the
results which 1s indirectly related to the focus 10.

Further, the context code may be processable to allow at
least one entity and/or node 2, 9 to be output 1n the results that
are mndirectly related by more than two relations 8. The con-
text code may also be processable to enable 1dentification of
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at least one entity and for node 2, 9 having a particular interest
with respect to the focus 10, and/or may be processable to
identify a particular interest on the basis of an entity or node
type or due to the relations 8 linking the entity and/or node to
the focus 10.

Further, the context code may be determined by any or a
combination of at least one predetermined user preference,
information associated with the focus 10, or a user’s current
role and/or session history query. In further embodiments of
the present invention, further codes may be stored, such as an
allocator code processable to allocate the entities to a prede-
termined sector of the graph depending on their entity type,
additional entity allocator code processable so that 11 an addi-
tional entity of a particular entity type 1s stored 1n a storing
step, the location on the graph of the allocated entities are
adapted 1n accordance with the additional entity. The alloca-
tor code may include a plurality of attractor codes processable
to attract the entities to a predetermined sector of the graph
depending on their entity type, respectively, a plurality of
repulsor codes processable to repulse the entities allocated to
the predetermined sector from one another. The attractor
codes and the repulsor codes are processable so that the
location of an entity on a graph i1s determined by the sum of
the influence exerted on the entity by the attractor code and
the repulsor codes.

The allocator code may further comprise dividing code
processable to divide the graph mto sectors 4, wherein an
entity 2 1s allocated to one of the sectors 4 according to 1ts
entity type, and turther dividing code processable to further
divide the sectors 4 1nto sub-sectors 7, wherein an entity 2 1s
allocated to one of the sub-sectors 7 1n accordance with 1ts
entity sub-type, wherein the size of the sectors 4 and the
sub-sectors 7 1s determined 1n accordance with the number of
entities of a particular type allocated to the sector 4 and the
number of entities of a particular sub-type allocated to the
sub-sector 7, respectively.

The allocator code may also include repeater code process-
able to activate the dividing code if the number of entities to
be displayed on a graph changes. The processable code may
turther comprise selection code processable to select those
entities from the plurality of entities having a common rela-
tion 8 and storing the selected entities as a plurality of groups,
representation code processable to represent the groups on
the graph as a plurality of nodes, wherein only those relations
8 which all of the nodes have in common are represented.

In one embodiment, the database 24 storing data for build-
ing the graph may be located locally at the computer 20.
Alternatively or additionally, the database 60 or an additional
database may be located remotely from the computer 20. In
such an embodiment, the computer 1s provided with means to
remotely access a remote database. For example, using a
modem 26 connected via the Internet 50 or other network or
communications link to the remote database 60. Although the
embodiment shown 1n FIG. 9 1s a typical Internet configura-
tion, other configurations may also be possible. As men-
tioned, a stand-alone configuration 1s also consistent with the
present invention. Further, the database may be distributed
over more than one computer. While parts of the processing
may be performed on the user’s computer, other parts of the
processing may be performed remotely at a remote computer.

In the embodiments of the present mvention described
above, the visualization graph 1s concerned with aspects of
company dealing with personal hygiene products. However,
the invention 1s not limited 1n this respect. The present inven-
tion finds application for navigating any kind of data. In
particular, where complex interrelationships of data are to be
navigated. Further applications are found where data 1n one or
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more databases 1s somehow related to one another. Further
applications include Internet applications, where metadata 1s
accessed and used. The expression “visualization graph” 1s
intended to cover visual representations, such as navigation
graphs and other such tools.

While certain features and embodiments of the invention
have been described, other embodiments of the invention will
be apparent to those skilled in the art from consideration of
the specification and practice of the embodiments of the
invention disclosed herein. Furthermore, although embodi-
ments of the present invention have been described as being,
associated with data stored in memory and other storage
mediums, one skilled 1n the art will appreciate that these
aspects can also be stored on or read from other types of

computer-readable media, such as secondary storage devices,
like hard disks, floppy disks, or a CD-ROM, or other forms of

RAM or ROM. Further, the steps of the disclosed methods
may be modified in any manner, including by reordering steps
and/or 1nserting or deleting steps, without departing from the
principles of the mvention.

It 1s intended, therefore, that the specification and
examples be considered as exemplary only, with a true scope
and spirit of the mvention being indicated by the following
claims and their full scope of equivalents.

What 1s claimed 1s:

1. A method of providing a visualization graph on a com-
puter comprising:

storing data corresponding to nodes 1n a memory device,

wherein a semantic net includes the nodes and wherein

the nodes are linked to each other by relations;
generating a query;

performing the query, by a computer processor, on the

stored data and determining result nodes;

determining a predetermined distance as a number of rela-

tions on a shortest path between a particular result node
and a focus node, wherein the result nodes outside the
predetermined distance are not displayed on a visualiza-
tion graph unless they are of particular interest and
wherein the predetermined distance 1s more than one
relation; and

displaying on a display device the visualization graph rep-

resenting results of the query by displaying a subset of

the result nodes, the visualization graph including;:

the focus node, defined by a user or the query;

a first result node that 1s directly related to the focus
node;

a second result node that 1s indirectly related to the focus
node and 1s within the predetermined distance from
the focus node, and

a third result node that 1s indirectly related to the focus
node and 1s outside the predetermined distance from
the focus node yet which 1s displayed because it 1s of
particular interest, wherein the query uses context
information to determine that the third result node 1s
ol the particular interest with respect to the focus
node, and wherein the context information i1dentifies
the particular interest on the basis of a node type or
relations linking the third result node to the focus
node,

wherein the results of the query comprise a fourth result

node that 1s indirectly related to the focus node, and

wherein the fourth result node 1s not displayed 1n the visu-
alization graph because 1t 1s outside the predetermined
distance and 1s not determined to be of particular inter-
est.

2. The method of claim 1, wherein the context information
1s defined by at least one predetermined user preference.
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3. The method of claim 1, wherein the context information
1s defined by information associated with the focus node.

4. The method according to claim 1, wherein the context
information 1s defined by a user’s current role and/or session
history.

5. The method according to claim 1, wherein the predeter-
mined distance further comprises a number of relations
between an indirectly related result node and the focus node.

6. The method according to claim 1, wherein the context
information comprises at least one of user preference, infor-
mation attached to the focus node, user role, or session his-
tory.

7. A computer for providing a visualization graph, com-
prising;:

a database configured to store data corresponding to nodes,
wherein a semantic net includes the nodes and wherein
the nodes are linked to each other by relations;

a storage medium having recorded therein processor read-
able code processable to:
provide a visualization graph,
perform a query on the database to determine result

nodes, and

determine a predetermined distance as a number of rela-
tions on a shortest path between a particular result
node and a focus node, wherein the result nodes out-
side the predetermined distance are not displayed on
the visualization graph unless they are of particular
interest, and wherein the predetermined distance 1s
more than one relation; and

an output device configured to display the visualization
graph representing results of the query by displaying a
subset of the result nodes, the visualization graph includ-
ng:
the focus node, defined by a user or the query;

a first result node that 1s directly related to the focus
node;

a second result node that 1s indirectly related to the focus
node and 1s within a predetermined distance from the
focus node; and

a third result node that 1s indirectly related to the focus
node and 1s outside the predetermined distance from
the focus node yet which 1s displayed because 1t 1s of
particular interest, wherein the code turther includes
context code processable to express context informa-
tion which 1s processable to determine that the third
result node 1s of particular interest with respect to the
focus node, wherein the context information i1denti-
fies the particular interest on the basis of a node type
or relations linking the third result node to the focus
node

wherein the results of the query comprise a fourth node that
1s indirectly related to the focus node, and

wherein the fourth node 1s not displayed in the visualiza-
tion graph because 1t 1s outside the predetermined dis-
tance and 1s not determined to be of particular interest.

8. The computer according to claim 7, wherein the context
code 1s determined by at least one predetermined user pret-
erence.

9. The computer according to claim 7, wherein the context
code 1s determined by information associated with the focus
node.

10. The computer according to claim 7, wherein the context
code 1s determined by a user’s current role and/or session
history.

11. The computer according to claim 7, wherein the pre-
determined distance further comprises a number of relations
between an indirectly related result node and the focus node.
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12. The computer according to claim 7, wherein the context
information comprises at least one of user preference, infor-
mation attached to the focus node, user role, or session his-
tory.

13. A program storage device readable by a processing
apparatus, the device embodying instructions executable by a
processor to perform the steps of:

storing data corresponding to nodes 1n a memory device,

wherein a semantic net includes the nodes and wherein
the nodes are linked to each other by relations;
generating a query;

performing the query, by a computer processor, on the

stored data and determining result nodes;

determining a predetermined distance as a number of rela-

tions on a shortest path between a particular result node
and a focus node, wherein the result nodes outside the
predetermined distance are not displayed on a visualiza-
tion graph unless they are of particular interest and
wherein the predetermined distance 1s more than one
relation; and

displaying on a display device the visualization graph rep-

resenting results of the query by displaying a subset of

the result nodes, the visualization graph including:
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the focus node, defined by a user or the query;

a first result node that 1s directly related to the focus
node;

a second result node that 1s indirectly related to the focus
node and 1s within the predetermined distance from
the focus node; and

a third result node that i1s indirectly related to the focus
node and 1s outside the predetermined distance from
the focus node yet which 1s displayed because it 1s of
a particular interest, wherein the query uses context
information to determine that the third result node 1s
ol particular interest with respect to the focus node,
wherein the context information identifies the particu-
lar 1interest on the basis of a node type or relations
linking the third result node to the focus node,

wherein the results of the query comprise a fourth result

node that 1s indirectly related to the focus node, and

wherein the fourth result node 1s not displayed in the visu-

alization graph because 1t 1s outside the predetermined

distance and 1s not determined to be of particular inter-
est.
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